In the experiment conducted in the greenhouse, the different doses of UV-B radiation applied to the two species Avena fatua and Setaria viridis induced changes in leaf and plant morphology. It was a decrease of plant height, fresh mass of leaves, shoots and roots as well as leaf area. Besides, it caused the leaf curling in both of the species. The significant differences between Avena fatua and Setaria viridis in the studied traits were mainly due to the tillering ability of the species. The content of chlorophyll varied considerably. The average values of leaf greenness (SPAD units) for oats were about 43 while for green foxtail 32, respectively. U-VB did not reduce leaf weight ratio, shoot dry matter, shoot to root ratio and leaf area ratio.
Different species have different response to the level of UV-B irradiation (Matthew et al. 1996 , Skorska 1996a . In the study of Furness et al. (1999) vertical leaf orientation and a concealed terminal bud may protect Tragopogon pratensis dicot from UV-B radiation. On the other hand, in the case of Cynoglossum officinale with the creeping leaves habit and exposure of shoot terminals to radiation resulted in higher susceptibility to UV-B radiation. Cline and Salisbury (1966) proposed that monocots might be less affected by UV-C radiation than dicots because of their vertical leaf orientation, protective basal sheath, and concealed apical meristem.
The changes in plants morphology induced by UV-B may affect competition for light (Barnes et al. 1988) . The negative effects of UV-B radiation results in deformed morphological parameters. Exposure to UV-B decreased plant height, leaf area and plant dry weight increased auxiliary branching and leaf curling (Dai et al. 1995 , Greenberg et al.1997 , Furness et al. 1999 . Dai et al. (1995) reports that after a few weeks of UV-B exposure, leaf area and plant dry weight of rice were significantly reduced. Weigh et al. (1998) stated that enhanced UV-A decreased leaf area per unit plant biomass (leaf area ratio) but increased biomass productivity both per unit leaf area (leaf area productivity) and per unit leaf nitrogen (leaf nitrogen productivity). High levels of UV-B clearly decreased the relative growth rate and nitrogen productivity, as leaf area ratio, leaf area productivity and leaf nitrogen productivity were all decreased.
The purpose of our study is (1) to assess the effect of UV-B radiation on some morphological and physiological traits of two different species Avena fatua and Setaria viridis and (2) to estimate the interaction species × different levels of UV-B radiation.
MATERIAL AND METHODS
This study consisted of two series of experiment with wild oats (Avena fatua) and green foxtail (Setaria viridis) separated in time. The experiments were carried out in a greenhouse at the University of British Columbia in Vancouver, Canada.
The factors of the experiment were two species of common weeds (factor I) -wild oats and green foxtail and different level of ultraviolet radiation (factor II): 0 UV-B (control), 4, 8, 12 kJ/m 2 /d UV-B. The experiment was established by a random sub-blocks method at six replications (according to the methods proposed by Furness et al. 1999) . Plants were grown in the UV-B chambers. The chambers (3) were constructed of metal frames. The frames were covered by sheets of Mylar film (Type D, O127 mm thin) 1 , which prevent any UV-B radiation from escaping. At the top of each frame, six a bank of UV-B 313 40W fluorescent tubes 2 were installed. For each experiment, three doses of UV-B were administered to different groups of plants within each chamber. One, two and three layers of cellulose acetate film were placed over each flat of plants to control the amount of UV-B radiation reaching the plants. Cellulose acetate film absorbs all UV radiation below 320 and 290 nm, respectively (Barnes et al. 1988 Relative humidity averaged 38.7% in March (3.7-71.9), 23.1% in April (4.8-69.0), 37.6% in May (2.6-55.0). The seeds of Avena fatua and Setaria viridis were sown into the pots containing 70% peat moss -20% perlite and 10% pasteurised mineral soil mixture and fertilizer added was osmocote 13-13-13 (slow release) + micronutrients. Pots were placed under different levels UV-B: 0 (control), 4, 8, 12 kJ/m 2 /d UV-B, respectively, applied for 6 hours per day. After thinning, only the one healthy and most vigorous plant was left per pot (one plant in one pot). The plants received natural sunlight without any supplemental lighting and six hours UV-B radiation. The plants were watered every day. Against aphids, 5 mg Pirimor per 10 l of water per week was used.
In both experimental series the following observations were determined: number of leaves, tillering of plants recorded after three weeks and before harvest plant height, biomass of plants, specific leaf weights (leaf dry weight, leaf: shoot dry ratio, shoot dry matter), leaf area and content of chlorophyll. Leaf area was measured using a LI COR LI-3000 4 portable leaf area meter and the content of total chlorophyll was measured with a Minolta SPAD-502 meter 5 . The total chlorophyll content was measured every five days, beginning a week after germination until plant final harvest.
The results were statistically analysed with the use of the ANOVA method. 
RESULTS AND DISCUSSION
The species Avena fatua and Setaria viridis grown in the greenhouse under the UV-B radiation had different growth habit and different reaction to UV-B radiation. The high level of irradiation caused leaf curling, especially at the Setaria viridis (Figures 1 and 2) .
The mean plant height of Avena fatua and Setaria viridis was similar in the first experiment and in the second experiment the plants of Avena fatua were significantly higher than the plants of Setaria viridis (Table 1) The species were also different in the number of leaves but this can be explained by natural interspecies differences. For that trait only a tendency of the number of The differentiated levels of UV-B affected on fresh weight of leaves and stems (Figures 3 and 4) . In experiment I, only the difference between them was highly significant. Fresh weight of leaves for Avena fatua was 11.51 g and 6.74 g for Setaria viridis, respectively. On the other hand, in experiment II the species showed a stronger reaction to increasing levels of UV-B radiation. A very distinguished tendency to the decrease of leaves fresh weight for the following levels of UV-B radiation. In comparison with the control, the fresh mass reduction was 15% at the 4 kJ/m that trait whereas in experiment II the species were strongly affected by UV-B radiation. For the highest level the shoot, fresh weight reduction was 32.1% as against the control. The different effects in the fresh weight of leaves and shoots for the subsequent experiments were affected ambient by isolation, generally higher in the experiment I. The fresh weight of roots though varied between species and showed no reaction to UV-B radiation. Tillering of plants measured periodically was closely connected with the interspecies differences ( Figure 5 ). The tillering value for Avena fatua ranged between 1.7% and 9.3% for Setaria viridis, respectively. The results confirmed the earlier studies by Barness et al. (1988) , Greenberg et al. (1997) and Furness et al. (1999) . They reported the distinguished changes in the morphological traits such as the plant height and the leaf area reduction and the curling of leaves. UVB (4) UVB (8) UVB ( UVB (4) UVB (8) UVB ( The measurements of leaf greenness made in the five terms of plant growth started from the phase of three leaves and finished at the beginning of shooting. The leaf greenness index of Avena fatua and Setaria viridis as well as the reaction of the trait to UV-B radiation in the following plant growth stages were similar. It was only for the experiment II where significant interaction species × UV-B radiation was proved (Figure 6 ). In Setaria viridis the leaf greenness index was lower for the highest level of UV-B radiation. In the study by Robakowski (1999) , the high level of UV-B radiation (22.64 kJ/m 2 /d) reduced chlorophyll content by 20% in comparison to the control. On the other hand, in the study by Skorska (2000) effect of the high UV-B radiation reduced chlorophyll content to 50% of the control. The greenness index can facilitate some decisions in practice in the stress of nitrogen lack in cereals information on greenness index an additional dose of nitrogen fertilization can be suggested. In the study of Hoffman (1999) on ornamental plants the high level of radiation caused chlorophyll degradation but has no impact on quality of the plants.
Among the physiological indices measured were SLW, LAI, LWR, SDM, SPR and LAR (Table 2 ). The UV-B radiation had no significant effect to the most of them, but LAI and SRR. In the experiment II, the two species had specific reaction to UV-B radiation. Leaf area index for Avena fatua did not change with the change of the level of UV-B while in the case of Setaria viridis successive levels of UV-B radiation, caused successive reduction of leaf area from 12.7% (4 UV-B), 26.7% (8 UV-B) to 34.3% (12 UV-B). These results are in accordance with the results reported by Dai et al. (1995) and Furness et al. (1999) . Dai et al. (1995) have stated that rice plants did not reduce the leaf area as well as the dry matter of plants. In the study by Furness et al. (1999) (Cynoglossum officinale, Centaura diffusa and Tragopogon pratensis), the UV-B radiation decreased leaf area in all weeds while the most susceptible was Cynoglossum officinale. 
